A 48-year-old woman presented at our hospital with acute abdominal pain 3 years after being diagnosed with thromboangiitis obliterans (TAO). Computed tomography revealed occlusion of the superior mesenteric artery (SMA) and multiple kidney infarction with thrombus floating in the thoracic aorta connected with the intercostal artery. Despite emergency embolectomy, further thromboembolism eventually required massive resection of the intestine with jejunostomy and colostomy and permanent intravenous hyper-alimentation therapy. Although TAO rarely involves the large artery, the aorta could be the source of embolization in patients with TAO.
Introduction
Thromboangiitis obliterans (TAO), also known as Buerger's disease, is a non-atherosclerotic inflammatory disease characterized by thrombotic occlusion of the small or medium arteries or superficial veins in the upper and lower extremities. 1) This disease classically presents in young male smokers, although the prevalence of female patients has increased over the last three decades. 2) The etiology remains elusive; although several factors including hygiene and genetic predisposition contribute to the development of this disease. In addition to the involvement of tobacco use in the pathogenesis and progression, patients with TAO usually have enhanced platelet function or endothelial dysfunction, which precipitates thrombotic formation in affected vessels. The disease usually presents as ischemia of the distal extremities, and might initially affect arteries in the peripheral portion of a single limb before progressing to proximal or multiple arteries.
Thromboangiitis obliterans rarely involves larger arteries such as the iliac or visceral arteries. Several reports have described that acute mesenteric artery occlusion develops in some patients with TAO and leads to life-threating or fatal events. [3] [4] [5] [6] These reports noted that the mesenteric arteries with vasculitis are responsible for local thrombus formation, although embolism of the mesenteric arteries could not always be ruled out because of the absence of pathological data. Acute intestinal ischemia can result from the embolic occlusion of the mesenteric artery. Alpaslan, et al. described a patient with TAO who had large thrombus in the main pulmonary artery that precipitated right heart failure, suggesting that a large artery could be an embolic source in TAO.
We described the thromboembolism from the thoracic aorta that obstructed the superior mesenteric artery (SMA), and subsequently caused acute intestinal ischemia in a female patient with TAO. To the best of our knowledge, this is the first report of an embolism causing intestinal ischemia in a patient with TAO.
A 48-year-old Japanese woman who had endured severe upper abdominal pain that had persisted over 6 h arrived at our hospital by ambulance.
She experienced severe ischemia of the right foot three years before presentation of abdominal pain. She had no risk factors for atherosclerosis, despite smoking one pack of cigarette daily. Laboratory findings were negative for autoimmune antibodies including anti-phospholipid antibody. She had hyperhomocysteinemia, but no history of disordered coagulation diseases such as protein C or protein S deficiency. Antithrombin III levels were within normal range. She underwent femoral-tibial arterial bypass surgery to rescue the right lower extremity; however, fresh recurrent thrombi resulted in graft occlusion and eventual amputation of the right lower extremity below the knee. Microscopic examination of specimens from the amputated leg revealed thromoboangiitis obliterans (Fig. 1A) . Thereafter, she quit smoking completely and was treated with a 5-HT 2 blocker for vasodilation without specific antiplatelets.
She remained stable for three years. When she arrived at our hospital with severe upper abdominal pain developed for over 6 h.
The findings upon admission included blood pressure of 170/92 mmHg and sinus rhythm determined by electrocardiography of 94 beats/min. Abdominal computed tomography (CT) in a hospital which referred to us, had identified the occluded SMA and a jejunostomy and a transverse colostomy. Resected specimens showed extensive mucosal necrosis and congestion of the intestinal wall, suggesting of occlusive thrombus in the SMA. Additionally, vasculitis was not observed (Fig. 1C) . Analysis of first CT images afterward showed large floating thrombi in the thoracic aorta connected to the intercostal artery (Fig. 3) . The patient received anticoagulation therapy. We once considered thrombectomy in the aorta, but she was followed closely because of effective anticoagulation therapy. The postoperative course was uneventful except for transient liver dysfunction. However, the massive intestinal resection required her to receive permanent intravenous hyper-alimentation therapy, so she was transferred to another hospital for rehabilitation, 28 days after surgery. Follow-up CT, six month later confirmed the absence of thrombus in the thoracic aorta.
multiple small kidney infarctions, as well as the floating thrombi in the thoracic aorta with neither aortic aneurysmal nor atheroma lesions (Fig. 2) . The left atrium and ventricle were free of thrombi. Laboratory findings showed a white blood cell count of 3.42 × 10 4 /µL, with elevated d-dimer (5.57 µg/mL). Acute obstruction of the SMA was diagnosed, and thus the patient underwent emergency laparotomy. The intestine had not yet become grossly necrotic; therefore, embolectomy of the SMA proceeded using a Fogarty catheter. The resected specimen comprised organized emboli mixed with fresh thrombi (Fig. 1B) .
We completed the surgical procedure on a pulsatile SMA without resection of the intestine. However, acidosis developed 24 h after the first laparotomy.
A repeat CT revealed a re-occluded SMA with intestinal ischemia and a new spleen infarction. A second emergency laparotomy revealed necrosis almost entire small intestine and the right side of the colon. We resected the necrotic intestine and colon and prepared with TAO. Indeed thoracic aorta involvement in TAO has not been reported. However, Alpaslan, et al. 7) described a patient with TAO who had large thrombus in the main pulmonary artery that precipitated right heart failure. Hyperhomocysteinemia is an independent risk factor for vascular occlusive disease. It is considered to arise via the same mechanism of atheroma that develops from accumulating conjoined homocysteine and lipoprotein, and disrupts endothelial cell function. Kenari, et al. recently, reported that patients with TAO had higher plasma concentration of homocysteine and was associated with thrombosis. 8) Moreover, Courtney, et al. described a young woman with hyperhomocysteinemia and TAO who lost an ischemic leg and subsequently developed fatally small bowel infarction by local thrombosis. 9) The present patient did not have hypercholesterolemia and we did not measure the serum lipoprotein level. The precise relationship between TAO and hyperhomocysteinemia remains unclear.
We speculated that thrombi-formed in the intercostal artery and extended into the thoracic aorta where they became shredded and caused the SMA occlusion in our patient. Only one report published in Japanese has described a young patient with TAO who underwent abdominal aortic bypass surgery and had solitary thrombus in the 5th lumber artery. 10)
Discussion
TAO involves the infrapopliteal arteries in general; however, it is infrequently associated with larger arteries including the mesenteric, colonic and coronary arteries. There has been reported intestinal necrosis due to obstruction of the mesenteric artery in patients with TAO. Histopathological findings would be necessary to diagnose as thrombotic complication of TAO in such unusual locations; however, most reports do not mention histopathology specimen of the mesenteric artery. Considering that embolization causes symptoms that mimic of those of TAO, embolization might induce acute mesenteric arterial occlusion even in some patients with TAO like common patients with atrial fibrillation. We excluded atrial fibrillation, atherosclerosis and autoimmune disease from the present patient. However, thrombi in the thoracic aorta and the acute mesenteric occlusion developed in our patient. Thrombi in the thoracic aorta probably caused acute mesenteric occlusion. This notion is supported by the fact that surgical specimens of the superior mesenteric artery (SMA) from the first laparotomy of our patient comprised emboli mixed with fresh thrombi. Furthermore, SMA occlusion as well as kidney and spleen infarction was evident, as were sinus heart rhythms with no aneurysm or atherosclerosis in the thoracic aorta. However, the cause of thrombi in the thoracic aorta was elusive. We speculate that thrombi in the thoracic aorta were associated 
Conclusion
We described a patient with TAO and SMA occlusion by the emboli from the thoracic aorta. Thrombi should be explored in large artery such as the aortas in patients with TAO who present with acute abdominal pain.
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